[Abstract] Glucose-6-phosphate dehydrogenase (G6PDH) (EC 1.1.1.49) is the first enzyme of the oxidative pentose phosphate cycle and catalyses the conversion of glucose-6-phosphate (G6P) to 6-phosphoglucono-δ-lactone and transfers one electron to NADP + producing one NADPH. Conversion of G6P to 6-phosphoglucono-δ-lactone is proportional to the production of NADPH. The increase in NADPH concentration results in an increase in absorbance at 340 nm. To assay G6PDH activity,
Trizma
® base (Sigma-Aldrich, catalog number: T1503)
9. β-mercaptoethanol (Sigma-Aldrich, catalog number: M3148)
10. Glucose-6-phosphate disodium salt (G6P) (Sigma-Aldrich, catalog number: G7250) 2. To wash glass beads, add 500 μg glass beads and 1 ml extraction buffer to two separate
Eppendorf tubes, mix with a whirly mixer well, centrifuge at 10,000 x g for 1 min, and discard the supernatant.
3. Add 500 μl cell suspension to each glass beads containing tubes and mix the tube to resuspend the glass beads. 2. Prepare a blank and a test mixture as follows (Table1). C. Estimation of unit of activity and specific activity of G6PDH
One of the standard expression ways of enzyme activity is the unit of activity. Unit of G6PDH activity is defined here as the formation of 1 μmol NADPH in one min. NADP + reduction (G6PDH activity) determined as rate (∆A340) is needed to be converted to concentration in μmol. Once the unit of activity is determined, it is often converted to specific activity. Specific activity is expressed as units per mg protein.
1. Estimate G6PDH activity in units by using the formula as follows:
x (Dilution factor of enzyme solution) Extinction coefficient for NADPH (6,22 mM −1 cm −1 )
In this protocol the dilution factor is 20 (50 μl extract in 1,000 μl test or blank mixture). For example, if a rate of 0.85 is yielded in the test assay and 0.05 in the blank assay, the net rate will be 0.8. Then the units of activity will be estimated as 0.8 x 20/6.22 = 2.572 μmol min -1 ml -1 .
2. To estimate specific activity, the protein amount in the extract must be determined by a standard method such as Bradford assay. Specific activity is then estimated as the amount of units per mg protein by using the formula below:
For example, if the protein content of the extract is 0.5 mg ml -1 , the specific activity will be 2.572/0.5 = 5.44 units/mg protein. this agent also reduces disulphide bonds in the enzyme and should be omitted when studying the redox properties of the enzyme.
2. It is known that higher amounts of G6PDH, G6P and NADP positively affect the enzyme's activity.
If the effects of some agents on G6PDH activity are studied, minimal amounts of enzyme solution and substrates should be used. It is difficult to define standard minimal concentrations for enzyme and substrates since several factors may affect these values. Therefore, the researchers must determine minimal concentrations themselves.
Recipes
1. 50 mM Tris-maleate solution Dissolve 6.05 g Trizma-base in 800 ml water and adjust pH to 6.8 (for extraction buffer) or 7.4
(for assay buffer) by adding maleic acid.
Keep the solution at room temperature for a few months.
2. Tris-maleate extraction buffer 50 mM Tris-maleate (pH 6.8)
0.1% β-mercaptoethanol

mM G6P
Mix the reagents just before use. Keep the solution at room temperature for a few months.
6. Tris-HCl assay buffer for E.coli (Hylemon and Phibbs,1972) 50 mM Tris-HCl (pH 8.0) 0.1% β-mercaptoethanol 10 mM MgSO4 7. 500 mM G6P solution Prepare 500 mM G6P solution (152.05 mg G6P in 1 ml ultrapure water), separate in aliquots and store at -20 °C for a few months.
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